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This test plot in Kalkaska County, Michigan, is being used to demonstrate a
simple form of engineered bioremediation for soil. The soil is contaminated
with crude oil from an oil well Tilling provides oxygen, and periodic irriga-
tion maintains the soil moisture. The black tarp shown here helps warm the
soil, which speeds microbial activity and prevents rain from infiltrating the
site and contaminating deeper levels of the subsurface. Cleanup began in
September 1991. Within a year, total petroleum hydrocarbons dropped from
tens of thousands of parts per million to less than 400 ppm, Researchers
expect that the concentrations will drop further, to nondetectable levels, within
one more growing season. Based on the success at this site, the state of
Michigan plans to approve bioremediation as a cleanup method for soils
contaminated with crude oil. CREDIT: John M. Shauver, Michigan Depart-
ment of Natural Resources.

dose, zone), the treatment system relies on transport of materials
through the gas phase. Thus, engineered bioremediation is effected
primarily through the use of an aeration system, oxygen being the
electron acceptor of choice for the systems used so far to treat petro-
leum contamination. If the contamination is shallow, simple tilling
of the soil may accelerate oxygen delivery sufficiently to promote
bioremediation. For deeper contamination, aeration is most com-
monly provided by applying a vacuum, but it may also be supplied
by injecting air. In either case the three primary control parameters
are, in order of importance, oxygen supply, moisture maintenance,
and the supply of nutrients and other reactants. Figure 3-1 shows an